The effect of anaesthetics on protein conformation in membranes as studied by the spin-labelling technique.
The effect of general and local anaesthetics was studied on the membrane components (proteins and lipids) of frog sciatic nerve using the spin-labelling technique. A rapid and effective method was developed to incorporate fatty acid labels into the lipid regions and to attach the maleimide spin labels to the thiol sites of the proteins of the membrane. On the basis of the rotational correlation time of the attached maleimide spin labels, at least three different protein domains were identified. One part of the labels has a preferred orientation with respect to the axis of the nerve fibre. The effect of halothane and of local anaesthetics such as lidocaine and tetracaine, which influence primarily the lipid regions of the membrane, is efficiently transferred to the spin-labelled membrane proteins via strong lipid-protein interaction. The results support the concept that the architecture and the physiological activity of the membrane-bound proteins are sensitive to changes in the physical state of membrane lipids.